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luminescence-defectoscopy of metals is to be mentioned. of 
particular importance are the studies by the Soviet 
physicists on the luminescence-illumination, which has a 
great importance in political economicy. Further the Soviet 
physicists developed different new sorts of phosphorescent 
substances for various technical purposes: Phosphorescent 
substances with an especially long duration of luminescence, 
such for the observation of infrared radiation and for the 
dosimetry of detrimental radioactive radiation, such with 
constant intensity and phosphorescent substances for X-ray 
screens and cathode-ray tubes. There are io figures and 

248 references, 236 of which are Slavic. 
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Thermodynenss and Structure of bey ad Transactions of the 

conference Held Janusry 27-30, 1958) Moscow, isd-vo AN SSSR, 
1959. 295 P. 3,000 copies printed, 


4.1K. I. Shaknparonoy, Doctor of Chemical Sciences) £4, of Publishing 
Houses . G. Yegorov) Toh. E4.t 7, ¥. Polyakova. 
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Z SOV/51~6-1-10/H 
i AUTHOHS: _Lexahin.Jsk,.ond Baranova, Yo.G. 


TITLS s Investigation of the Nature of Concentration Quenching of Luwainescence 
of Dyes in Variou Selvants and Slessifiextion of the Voriets Gypes ef 
Quenching (158 ledovaniye prirody kontsentratsionnogo tusheniy-. 
lyuminestsentsii krasiteley V raznykh rastvoritelyakh 1 razdeleniye 
razlichnykh vidov tasheniys) 
PERIOVICAL :Optika i Svektroskopiya, 1959, Vol 6, Nr 1, pp 55-64 (USSR) 
ABSTRACT: ‘This paper was presented at the Vith Confereuce on Luminescence, 
February 19, 1958- ‘the paper diswuases various methods of transfer 
of excitation energy between molecules in concentrated solutions of 
rhodamine 6Zh and rhodamine 3B which produce quenching and depolarisaticn 
of luminsscence. In any sclution at high concentrations there may s 
occur three tyges of gaenching which can be superimposed on one another. 
These three types of quenching #re: (1) quenching by transfer of 
excitation energy frou one monomer to another monomer (type I quenching) ; 
(2) quenching by transfer of excitation energy to dimers and higher 
associates (type 11); (3) quenching due to non-active absorption by 
non-luminescing associates (tyre iil). Type I quenching depends on ths 
card 1/3 absolute concentration of monomers. ‘type 11 quenching depemis on the 
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sov/51-6-1-10/50 
a Investigation of the Nature of Concentration Quenching of Luminescence of Dyes in 
\ Various Solvents and Separation and Dasasfiretins of tre Various Types of 

\ 


a abselute concentration of dimers. Type Til quenching depends on the 
v4 ratio or the products of concentrations and absorption coefficients of 
4 monomers @nd dimers. The three type of concentration quenching in 
F solutions were separated by (a) stady of the absorption spectra, 
(b) study of the change of intensity of emission in thin layers measured 
as a function of concentration and (e) study or the effect of temperature 
on the emission yield and the form of the absorption spectra. ‘the 
absorption spectra of rhodamine 62h and 3B are given in Figs 1-5 
(aqueous solutions), Figa 3, 9 and 10 (alcohol solutions) and 
Fig 8 (glycerine solutions). ‘the ratios of the emission intensity to 
the concentration in thin layers of solutions are given in Figs 4, 5 and 
11, while the temperature dependences of the luminescence yields are 
given in Figs 6, 7 “he following conclusions are deduced from the 
\ experimental data reported in the paper. Quenching of luminescence 
in rhodamine solutions consists mainly of quenching by transfer of 
excitation energy fram a monomer to non-luminescing associates and of 
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SOV/51-6-1-10/33 
Investigation of the Nature of Concentration Quenching of Luminesconcs of Dyes in 
Various Solvents and Separation and Classification of the Various Types of Quenching 


quenching due to non-active absorption. Transfer of excitation energy 
from one Monomer to another rarely quencnes luminescence, but such & 
transfer may be an intermediate stage of migration of energy from 
excited monomers to dimers. ‘Transfor of energy from one monamer to 
another causes depolarization of luminescence. The authors thank’ 
L.V. Krotova for carrying out aome experiments and'0.V. Shalayeva 
for measurement of duration of luminescence of solutions. ‘there 

are ll figures, % tables and 19 references, 13 of which are Soviet, 

3 German and 3 French. 
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* sov/51-6 -3-14/28 
” AUTHORS: Levshin, V.L., Gutan, VB. and Karzhevina, EN. 


TITLE: On the Possibility of Recombination Processes in Luminescence 
- of Tungstates and Uranyl Compounds (0 vozmozanosti 
_pekombinatsionnykh protsessov svecheniya V vol'framatakb 1 
uranilovykh soyedineniyakh) 


Pun topsners opens 4 Spektroskoplya, 1959, Vol 6, Nr 5, PP 372-376, 
USSR 


ABSTRACT: ‘This paper was presented at the Seventh Conference on 
Luminescence in July 1958. The authors describe their 
studies of luminescence of uranyl silicate (U028103) and 

calcium tungstate (GaWO,)- The apparatus used was 


developed by a group of engineers working at the Physics 
Institute imeni P.N. Lebedev at the Ac. Sc. USSR, who 

were directed by A-G- Zavrezhin and amongst whom was 

EON. Karzhavina. This apparatus made it possible to study 
luminescence of phosphors excited with electrons or with 
light between - 185 and +300°C. Both substances were 
free from impurities. CaWO, was prepared by Yu.§S. Leonov 


Gara 1/3 of FIAN. The phosphors were irradiated with a 1077 A/cm”, 
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s0V/51-6-3-14/28 
On the Possibility of Recombination Processes in Luminescence of 
" Tungstates and Uranyl Compounds 


14 kV beam of electrons for 30 minutes at - 185°C. When 
cathodoluminescence died away completely the phosphors 

were heated at the rate of 10 deg/min. ‘The resultant 
thermal de-excitation (thermolumine scence) curves are shown 
in Figs.el (U0g8103) and 56 (CaW04). Electron-irradiated,” 


thermally de-excited and subsequently photoexcited at 566 
and 312 mp, calcium tungstate also exhibited thermoluminescence 
(Fige4). ‘ Photoexcitation of CaW0,, which was not previously 


electron-irradiated, and photoexcitation of U0g8102, whether 


electron-irradiated or not, did not produce any thermo- 
luminescence. The intensities of thermoluminescence were 
of the order of several per cent compared with cathodo- 
luminescence. Gathodolumine scence of both substances 
decayed hyperbolically at - 18590 (Figs.5,6). The 
observed thermoluminescence and the hyperbolic decay of 
cathodoluminescence are ascribed to disturbance of the 
orystal lattice by the electron beam with resultant 
formation of. centres at which electrons can be localised. 
Gard 2/3 Cathodoluminescence is due to recombination of all the 
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* S0V/51-6-3-14/28 
On the Possibility of Recombination Processes in Luminescence of 
Tungstates and Uranyl Compounds 
trapped ‘electrons liberated from shallow levels, and thermo- 
lectrons freed from deeper levels. 


luminescence is dus to the e 
There are 6 figures and 4 references, of which 2 are Soviet, 
1 German and 1 English. 
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AUTHORS: Levehin, Vpkeand Rebane, VE. 


TITLS: A Comparative Study of Light-Sum Storage 
gn a 2@nS-Ag Phos phor Excited with p 
4zucheniye zapasaniy& svetovykh swim 


5 0V/51-7-2-14/54 


and Temperature Quenching 
and Tight (Sravnitel'noye 
4 tenperaturnogo tusheniya 


fosfora 2nS-Ag pri vorbuzhdenii P-luchsmi 1 svetom) 


PERIODICAL: Optica 4 spektroskopiya, 1959, Vol 7, 


ABSTRACT: The paper was 


Conference on 


a per 


Yr 2, pp 256-240 (USSR) 


presented by M.D. Galanin at the ViII-th A11-Union 
Lugiinescence cn July 1, 1958, in 
reports 4 study of thermolwnines cence and 


Moscow. 
temperature quenching 


of the phosphor ZnS -Ag-HgCle (107 g/g of Ag and 10-2 g/g of MgCl2) 


excited by means of light and /-rays - 
goo°u in air before measurements 5 


separated out by meng of a filter. 
following sources? poz 

# = 0.7 Mev), 712 (a 
and @ = 0.055 MeV)- 
0.25 mn thick. 


nitrogen tenperature, 
kept in darkness 


Sein 1/3 for 1 win. 
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(maximum f-energy fo =.1.7 MeV, 
= 0,783 MeV, B = 0.261 MeV) and 
fhe phosphor was used in the rom of a layer 
It was excited with light or with A-rays at the Liquid- 
the excitation then ceased and 
Next the phosphor wes 


Tha phosphors vere heated to 
they wers prevared by Vo... 
A mercury lamp PRK-4 was used in photo-excitation 4 
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the 365 mp line ws 
from the 
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SOV/51-7-2-14/34 


A Comparative Study of Light-Sum Storage and Temperature Quenching in a Z2nS~-Ag 
Phosphor Excited with A-Rays and Light 


Card 2/3 
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of 15 deg/min. The, intensity of luminescence of the phosphor was | 
recorded by means of a photomultiplier FEU-19 and a microammeter M-91. 
Two peaks were observed on the thermoluminescence curve of the photo- 
excited phosphor (Fig la); ‘these peaks were at -150 to -165°C and at 
-75 to -80°C. The frexcited phosphor (Fig 16-2) exhibited the sane 
peaks. It follows, therefore, that for both types of excitation the same 
system of local levels was obtained. Filling of these levels depended 
on the type of excitation: when photo-excited the shallow levels were 
filled to a greater extent than deep levels, ani on f-excitation the 
reverse was true. Filling of the local levels depends strongly on the 
intensity and duration of excitation. It was found that when the photo- 
excitation intensity was reduced by a factor of 104 (fran 30 to 

0.003 pW/cm2) the rate of filling of the levels was the same on photo- 
excitation and on p-excitation from a 5.7 millicurie p52 source (Fig 3)- 
It follows, therefore, that the peculiarities of frexcitation are entirely 
due to the low intensity of A-rays. Calculations showed that both a 
0.003 W/cm? light beam and a A~beam from a 5.7 millicurie P52 source 
deliver energy to the surface layer of the phosphor at the same rate of 


APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000929710C 


"APPROVED FOR RELEASE: Monday, July 31, 2000 ces RDRSC- Pilati drat 


SOV/51-7-2-14/34 
A Comparative Study of Light-Sum Storage and Temperature Quenching in a ZnS-Ag Phosphor 
Excited with prRays and Light 


4015 ev cm-3sec"l, the authors studied also the temperature quenching 
on photo- and p-excitation (Fig 4). It was found that at low excitation 
intensities the tenperature quenching begins at lower temperatures than it 
does at higher excitation intensities. The temperature quenching curve 
recorded on excitation with A-rays from a 30 millicurie p52 source (dashed 
curve in Fig 4) is almost identical with ae quenching curve obtained on 
photo-excitation at the rate of 0.3 pN/om*. Acknowledgment is made to 

an M.D. Galanin for his interest. ‘there are 4 figures and 3 references, 1 of 
which is Soviet and 2 English. 
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‘Phe authors investigated the energy of thermal activation of flashes 


ZnS -Cu,Pb phosphor has three luminescence bands: one blue and two green. 
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SOV/51-7-4-15/32 
Levshin, V-L. and Orlov, B.M. 


Investigation of the Energy of Thermal Activation of the Optical Flash 
in Z2nS-Cu,Pb Phos phors 


Optika 1 spektroskopiya, 1959, Vol 7, Nr 4, pp §30-536 (USSR; 


from localization levels of various depths in the ZnS -Cu,Pb phosphor 
stimulated with light of various wavelengths. It is known that the 


The more important properties of this phosphor were dealt with in 
several earlier papers (Refs 2-5). The authors used ZnS -Cu,Pb with 57 
Pb, 1075 g/g Gu and 4%NaCl. ‘the phosphor was excited at -190°C and 
heated to +140°C at the rate of 0.2 deg C/sec. The themal de-excitation 
curve in Fig la shows that the phosphor has two systems of capture 
Levels: one of them corresponds to a: sharp peak at -125°C (shallow 
levels) and the other produces 4 wide band between +30° and +140°C, 
with @ maximum between +50 and +80°C (deep levels). Irradiation 
with N= 1.3 p at -190°C (after excitation) empties the shallow levels, 
but the deep levels are practically unaffected. Irradiation with 

X= 0.8 p Light at -190°C empties both systems of levels. Thermal 
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: Investigation of the Snorgy of Theruwal activation of the Qptical Flash in 
ZnS -Cu,Pb Phos phors ; 


de-excitation of the phosphor excited at +20°C and irradiated with 
= 1.3 p light shows that both systems of localization levels are 
aaptied, but de-excitation is not complete. If the phosphor subjected 
to 1.3 p irradiation is illuminated with A= 0.8 » wavelength,a bright 
flash is produced suggesting that the phosphor has at least one more 
system of deep levels in addition to those mentioned above. To study 
the activation energy of shallow levels several series of experiments 
were carried out. Fig 5 shows that log 1, where I is the flash intensity, 
4g a linear function of 1/f, where T is the absolute temperature; 
curves 1 and 2 represent de-excitation with )\ = 0-8 pand 1.3 p respectively. 
From the, slope of the straight lines in Fig 3 and those obtained using 
other de-exciting wavelengths between 0.7 and 1.4 2, the value of the 
activation erergy of shallow levels was found to be 0.039 t 0.002 eV. 
Experiments carried out between +20° and +70°C showed that the energy 
of thermal activation is a function of the wavelength of the de-exciting 
light. This 4ndicates that there are several types of deep levels with 
different activation energies. For the deepest level, which is not 
eaptied by the infrared light of 1.3 p wavelength, the activation energy. 

"card 2/4 was found to be 0.188 + 0.004 eV. Further experiments dealing with 

- ghallow levels showed that at a fixed temperature the flash does not 


APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000929710C 


"APPROVED FOR RELEAS 


a ye 


Ei Monday, July 31, 2000 


CIA-RDP86-00513R000929710 


et takeclr iy 
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ZnS -Gu ,Pb Phos phors 


occur instantaneously but after 
de-oxcitation (Fig 4)- 
phos phores cence is observed. 


~4Q sec fran beginning of 
It means that, ins te! 
This phos pherescence arises as follows: 


> 


: sq /S1-7-4-15/32 
e Optical Flash in 


optical 


ad of a flask, secondary 


infrared rays produce transitions of localized electrons to another 


also the following spectra of 
tempera tures ¢ luminescence 
(Fig 56) and flash (Fig 5)- 
blue luminescence with a maximun at 465 mp 
tempsrature and at +70°G the 465 mp 
maximum in Fig Se lies at 520 mp at 
increase of t+enperature this maximum 
longer wavelengths. Increase 


rises 


intensity at the long-wavelength end of emission, 


card 3/4 


levels and then the latter 


during excitation (Fig 


maximum disappears. 
-196°C and it is due to copper. 


levels are thermlly 
flash. The authors recorded 


the ZnS-Cu,Pb phosphor at various 


5a), phosphorescence 
-196°G ané -150°C 
4+ falls with 

A second 
On 


ard is displaced towards 


of temperature produces also arise of 


which may be due to 
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[uvestigatien of the Snergy of Thesual .ctivetious of ths Cstica. Flash in 
: 2.n3-Cu,Pd Phos phors 
a@ naw berd with @ uaxiuuia at 550 ap which reprosents siission oy lead. 
Fig 5€ shows that phos guorescence in the long-savalength reich 48 
similar in form to fluorsscance of rig Sc. In the snort-xvelsngth 
region phosphorescence js wuch weaker than fluorescence. Fig 54 
i O4 (curve Ll, «aid -190°G (curve 2). 
reprasents the flash spectra st +2004 (curve Ly =i -150"U 4 2 
Both these spsctra are siniler and they represent graen omits arte 
copper and lead with a waxtuiaa at 520 mp; there is hardly eny Oluse 
saission. There are 6 figurss, @ tables and 6 references, 4 of which 
are soviet and 2 Singlish. 
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sov/62-59-9-9/40 


> 
5(4) 
A Levshin, V._L., Mamedov, Kh. I-; Sergiyenko, 5. Rey 


» AUTHORS: 
wstilnikova, S. D. 


romatic Hydrocarbons of the Diphenyl 


TITLE: Fluorescence Spectra of A 
Series and Their Oxygen- and Sulfur Containing Analogs 


PERIODICAL: Izvestiya Akademii nauk SSSR. Otdeleniye 
1959, Nr 9, pp 1571-1578 (ussR) 


khimicheskikh nauk, 


Petroleum fractions of high molecular weight can be analyzed 
a of the individual 


with fluorescence spectra, 
components of the fractions are not well enough known, so that 


there is a lack of comparative information to in 


spectra. It is the aim of this paper 
vestigations in this field.’ The authors investigated the spectra 


of the hydrocarbons of the homologous series 
ing with diphenyl 4tself. The further compounds extend the 
aliphatic chain, introduced between the benzene rings, to 
pentane. A type of compounds was also investigated in which one 


CH,-group of the aliphatic chain is replaced by oxygen or 
gulfur. The. table shows structure and properties of the nine 


ABSTRACT: 
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‘ 


Fluorescence Spectra of Aromatic Hydro 
Oxygen- and Sulfur Containing Analogs 


compounds investigated. The fluorescence spectra of the com- 
pounds solved in isooctane were recorded at room temperature 
and at the temperature of liquid nitrogen. The spectra were 
examined with a quartz spectrograph of the ISP-66-type. The 
synthesis of the substances investigated is described. The spec- 
tra of the individual compounds are represented on figures 1-8. 
The influence of the elongation of the aliphatic bridge makes 
itself felt by the strong splitting up of the spectral bands. 
The spectrum is markedly more intense at low temperatures and 
may be used for analyzing the substances. The luminiscence 
spectrum changes considerably when an oxygen- or sulfur atom 
4s introduced. At strongly marked tw-electron bonds between the 
two benzene rings, the spectrum is shifted toward the longer- 
wave range at low temperatures 48 compared to spectra at room 
temperature. There are 8 figures, 4 table, and 7 references, 

4 of which are Soviet. 
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SOV/62-59-9-9/ 40 
Fluorescence Spectra of Aromatic Hydrocarbons of the Diphenyl Series and Their 
Oxygen- and Sulfur Containing Analogs 


Lomonosov, Physics Department) 
Institut nefti Akademii nauk SSSR (Petroleum Institute of the 
Academy of Sciences, USSR) 
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Sov /48-23-1-3/36 
Levshiny Veep K1YUy Yu. As 


= 


Formation of Luminescence Polymers in @oncentrated Acridire- 
orange Solutions and Investigation of. Their Optical Properties 
(obrazovaniye lyuminestsentnykh polimerov V kontsentrirovannykh 
rastvorakh akridinovogo oranzhevogo i i gsledovaniye 2kh 
opticheskikh svoy stv) : 


Izvestiya Akademii nauk sssro Seriye fizicheskaya, 19595 
Vol 23, Nx 1, pp 19-18 (USSR). 


In this. paper the flare of concentrated acridine-orang¢ 
solutions in solid sugar congealments was studied at +20 and 
-1639. Associates are produced in them, end there is 4 Long 
flare that corresponds to forbidden transitions. The acridine~ 
orange concentration was modified within the range 


4072 - 10° g/g. It was excited with the mercury line 436~ 0M 

at a complete absorption. Figures show: 1) the fluorescence 
spectra of the congealments colored by acridine~orange at 20° 
and various concentrations; 2) the gpectra of a phosphorescense 
at 20°; 3) the spectra of ® phosphorescence at -183° and those 
of aqueous acridine~orange solutions at 20°. The first spectrum 
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shows a stepwise fading of the green of monomeric bands and a 
_gimultaneous development of the yellow band of the associate. 
The second spectrum (a phosphorescence) corresponds almost 
completely to the first, however, the suppression of the a band 
is accompanied by the development of a long flare of dimers. 

The dimers pass to the triplet state. At -183°, the 6B process 
develops (long period of radiation). With growth of the coloring 
concentration, dimers are formed which are capable of 
phosphorescence. This is in accordance with the results obtained 
by Zanker (Ref 4). According to the data of the investigation 
the following conclusions are drawn: 1) There is no difference 
in the concentration extinction of the various flares in the 
congealments. 2) The occurrence of a phosphorescence at 20° 

and B phosphorescence at -183° are very similar to each other. 
From the investigations carried out with aqueous acridine-~ 
orange solutions it results that more dimers are produced in it 
than in the congealments. There are 4 figures, 4 table, and 

7 references, 4 of which are Soviete 
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TITLE:: 
PERIODICAL: Vestnik Akademii nauk SSSR, 1960, No» 9» PP> 107 - 109 
scence Was organized by the Sovet 
of the 


pExXT: The Ninth Conference OD Lumine 

po jyuninestsentsit Akademii nauk SooR {Gouncil for Luminescence 

Acaden of Sciences USSR)» y universitet (Kiyev Gniversity)» and 

the Akademiys nauk US ; 

June 255 4960 at Kiyev and dealt with + / 
phosphors: 420 reports ¥ 


Leningrad, Tartu, Kiyev» 
new acientific centers in 
A. Kaplyanskiy, 
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Crystal Phosphors 


Sciences UkrSSR, the luminescence of impurity centers was investigated 
hed py M. T. Shpak). Scientists from Moscow and Leningrad 


vy. V. Antonov-Romanovekiy, Ve be Levshin, N. A. Tolstoy, 
Vv. F. Tunitskaya, M. V> Fok) investigated the Kinetics of luminescence, 


the energy Tansformation in matter, and the energy transmission in 
phosphors. Research work in connection with alkali-halide phosphors 7 


developed, besides in Tartu, aleo at Irkutsk (1. A. Parfianovich), 
Saratov (M._L: Kats), and Baku \A- Kh. Khalilov). Little research work 
has as yet been carried out of Bilicates, phosphates, and other kinds of 
luminophores at the Gosudarstvennyy institut prikladnoy khimii State 
Institute of Applied Chemistry), Pizicheskiy institut im. P. Ne Lebedeva 


Institute o —Tcs inent P. N. Lebedev). Considerable success in the 
field of the synthesis of luminophores was obtainedyby A. A. Bundel’ and 


M. A. Konstantinova. Reports on cathodic luminescence were given by 


§. Ms Nosenko, M. D. Galanin, A. N. Zaydel', and M> U. Belyy. 
M. A. Bonch-Bruyevich, 4: Ke Seorgobiani, and V. R. Favorin spoke about 
uminescence were dealt 


electroluminescence. Microscopic observations 0 
v py V. Yee Oranovskiy. The luminescence of cuprous oxide was dealt. 


with by collaborators of Kiyev University L- S. Gorban', S- N.. Ryzhova, 
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AUTHORS 3 Levshin, V.L. and Tunitskaya, VoF. 
TITLE: Thermal De-excitation and Localization Levels of 


zZnS-Mn Phosphors \ 
PERIODICAL: Optika i spektroskopiya, 1960, Vol.8, Noo5s pp. 663-671 


TEXT 3 A series of ZnS-Mn phosphors was studied in a wide range 

of temperatures using exciting light of various wavelengths and 
intensities. The first part of this investigation is reported in 
the. present paper which deals with the structure, population and 
thermal de~excitation (emptying) of capture levels in ZnS-Mn 
erystals of cubic modification. The effect of increasing manganese 
concentration on the spectrum of the levels was studied, as well as 
the effect of the excitation wavelengths on the population of the 
levels. The phosphors were prepared by heating a charge ina 
stream of nitrogen at 850°C for 30 min. Manganese was introduced 
in the form of MnCl and its initial concentration in the charge 
was from 107° to 3 x 1072 g/g. About £0% of Mn was lost during 
firing. X-ray diffraction studies showed that all samples had 
sphalerite structure. Some of the results are presented in 
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Thermal De-excitation and Localization 


Fig.l to 7 


of 436 m wavelength (compared with excitation using 312 and 366 my 
light) is illustrated in Table 3. 


localization levels which 


E201/R491 


and Tables 1 to 36 


&/g Mn (Fig.7b) excited with 
and 436 mp: 


results; 
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The following conclusions were 
(1) Manganese itself does not produce new 
would appear in thermoluminescence peaks 
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Thermal pe~excitation and Localization Levels of ZnS-Mn Phosphors 


peak is accompanied by a reduction of the 


Formation of this new 
-Mn with 


oxygen peak at -90°C. (2) The quantum light sums of ZnS 


up to 6 x 1073 g/g Mn are practically independent of the 
In such phosphors radiationless transitions 


of electrons from localization levels do not occur on thermal 
de-excitation. (3) Light of 312 and 366 mp wavelengths does not 


affect localized electrons and produces similar light sums on vi 


concentration of Mn. 


thermal de-excitation. If light of A = 436 mp is used, the 
light sums are reduced by factor of 3 and this reduction is 
he case of the blue luminescence compared than for 
luminescence due to shallow levels is 
weakened to a greater extent than luminescence due to deep levels. 
(4) Increase of the amount of Mn reduces the depth of electron 
localization levels. (5) The profile of the high-temperature 
-thermoluminescence peak suggests that only infrequently electrons 
are recaptured by Localization levels during the process of 
thermoluminescence. Acknowledgments are made to A.V.Lavrov for 
preparation and analysis of the phosphors and to 0.M.Agafonova for 
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P 876) they show the effect of activators on formation of localization 
levels. To study the luminescence flash the authors used the 

phosphors Ca8-8m,Cu and CaS-Sm,Ce whose flashes lad low inertia and 
which had negligible secondary phosphorescence. These two phosphors: xX 
had five localization levels, the most important of which were those 
represented by thermoluminescence peaks at +50°C and 150°C. To find 
the thermal activation energy, AE, of the +150°C level of CaS-Sm,Cu 
the phosphor was excited for 10 min at 480°C; to find AB of the +30°C 
levels of CaS-Sm,Cu and CaS-Gm,Ce the phosphors were excited at 
#7-10°C. Then the flashes were stimulated at various temperatures 
with infrared radiation of 0.8-1.2 1 wavelengths. The thermal 
activation energy of the flash was found from: 


(2) 


where Ip/Ip is the relative luminance of the flash at © temperature T. 
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the Luminescence Processes and their Kinetics in ZnS-Mn Phos phors 


TITLEs 
During Excitation 


PERIODICAL: Optike 4 spektroskopiya, 1960, Vol. 9, No» 2, pp. 223-232 


ExT; In an earlier paper (Ref 1) the authors dealt with thermal deexcitation 
and ‘the origin of localization levels in ZnS-Mn phosphors. The present 
paper extends this work to luminescence of the same phosphors under excitation. 
fhe phosphors were in the form of ~3.7 »p thick layers ‘(with grain diameter / 
of ~1 p) and were excited with 365 and 312 mp lines from a mercury lemp; the , 
quantum intensities of the lines were equalized with filters. The intensity .. 
of luminescence ‘was Medgured with a photomultiplier FEU-32. The author 
studied the effect of temperature on the absorption spectra (Figs. 1, 2) and 
os on the blue and orange luminescnce of the phosphors (Figs. 3-6). The 
- information obtained is used to discusa the processes of transformation of 
the excitation energy into blue luminescence, manganese luminescence and heat, 
as a function of the ambient temperature and the concentration of manganese. 


TERE 
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The English language references read as follows: 
Ref.5: P.F. Brown, J. Electronics, v.2, 154, 1956. rt ty. LGcey,: 
Ref.73 Je8. Pprener, D.J. Weil. J.Electrochem. Soc., V. 106, 4O9 11959. 


SUBMITTED: December 12, 1960 


Fig.5. Scheme of localisation levels of electrons and holes in 
the znS-CdS phosphors. : 

; - : ; Position of the levels of phosphors 
with varying CdS contents are read 
off the ordinate axis. 
vertical lines correspond to the 
studied phosphors; their levels 
were used in constructing the 
scheme, : , , 

Y-axis: E in eV} 
X-axis: concentration of cds 
in mol.%. 
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(Zn , Cd)S-Ag luminophores (average size about 304) which confirm the 
ideas of the- present authors. There are 2 figures and 2 references: 
1 Soviet-bloc. ... 


ASSOCIATION: Kafedra optiki Fizicheskogo fakul! teta Hoskovakogo £08. 
universiteta im. M. V. Lomonosova 
(Department of Optics of the Division of Physics, Moscow 
State University imeni M. V. Lomonosov) 
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stuay of the effect of double--: B104/B202 


10° g/é: Furthermore they studied phosphors which contained 10°e/¢ 
samarium and 107! to 4078/8 silver. Ag gives a pand With Agay * 430 TPs 


Sm gives three pands whioh have Line character and which 1i¢e in the greeny 
oranges and red spectral range. The most intense group jies at 650 mp. 

The type of Luminescence centers could not pe explai ned vy comparing the 
Line yntensities as functions of the composition. It is possible that only 
one type of juminescens® centers exists which jin the respective states of 
excitation give aifferent bands» Using the formula 


1.0, 8 i 
B= ageing + ang ) (1) 
oy Bt 


2 
suggested py I. A- parfianovichs where By, and > the different neating 


yelocities on thermal aeexcitation, T, and T, the corresponding absolute 


temperatures of the peaks of thermal geexcitation studied, and the 
energy depth of the peaks the authors obtain the following values for the 
depth of the Localization tevels of samarium: 
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4, CO -144 -90 -60 -10 430 +70 +90 
@ eV 0,26 0,37 0,43 0,53 0,64. 0,69 0,13 


ghe enerey depth of silver levels is 0.33 evs It may ve concluded tnere- 
from that new levels are formed due to the interaction of the activators 


light sum accumulated jeads to the fact that traps which are produced by 
+wo neighboring activator ions are less efficient than those traps which 
are produced py an jnaividuel activator jon. Figs: 2 and 3 graphically 


depending on the patio and the amount of the activators introduced: The 
diagrams of Fig- 4 show the temperature effect on the activator inter- 


Juminescence centers: In the following disoussicn vy. Ya yaskoLko speaks 
about experiments with cas0, phosphors activated with yin, Sm) Pb, Zns 34 and 
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B104 201 
9 ly,350° i . 
KUTHORS ! Levehin, vy. Le. and Oriov, 3- M. 
PTT LE’ gtudy of the thermal activation energy of the optical 
extinction of some crystal phosphors 
PERIODICAL! Izvestiya Akademii nauk, g3SR. Seriy fizicheskay®s ve 2955 
moe Ae 220s 66-469 
TEXT s The present paper has been read at the 9th conference on Luminessott 
crystal phosphors)» Kiyevs June 20-255 4960. The authors studied on three 
phosphors the dependenc? of the ¢nermal activation energy B 0 
on on gempera ture: nS, gn$-Co, and CaS-Bi- B was detergines by 
tion 2.3 LoBASp * p= -b/kT, were Bye 8g 7 eS kT, S, is 
excitation, that has been ‘ 
¢ infrared light) 


unded by the curve of 
n of the phosphor by means © 
i r extinotion: For ZnS ‘ 


Low change of Sm with 


of the 8 
infrared 1i 


of the ght 
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study of the ¢hermal.-> 5104/3201 
are collected jn Table 4, They show that for & given level B does not 
—E is the Larger, the deeper the levels his also explains 
The infrared light causes 


depend on Agr * 
the inorease of B with an enlargement of ASm. 
nift toward nighe 


the maximum of thermal de 
authors i 


ts nad been obtained 
optika t apextroskopiy4 Ly vyP: 
t of the scintillation of 


n the ensuing discussion, Bo Lushchik quoted 
a Ne Ae Tolstoi, where 
hysical processes 


similar effeots had been considereds 
to the ge-exoiting effect of the exciting light are not 
tudies 


r temperatures» 


giving rise 
clarified 48 yet. He mentioned several results 
conducted at Tartue Thus, @o89 44 has been found there that the diminu- 
caused not only bY photothermal qgonizations put also 
jonization 
gable, 


trapping levels, %Y 
There are 9 figures, 4 
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ASSOCIATION: Kafedra optiki fizicheskogo fakul'teta Moskovskogo gos. 
; universiteta im. M. V. Lomonosova (Department of Optics of 
the Division of Physics, Moscow State University imeni 
M. V. Lomonosov 


ZnS <0,02|<0,021<0,02|<0,02|<0,02|<0,021<0,02}<0,02 
: S—Co : 
: 70 iS =15%) | — | 0,092} 0,105] 0,096, — | 0,096] 0,101) 0,098 
! 
7m Sip 280%) — | 0,104] 0,406) 0,107} — | 0,105] 0,110) 0,106 
¢ CaS — Bi 0,27 | 0,23 | 0,20} 0,20] — | — | — | 0,80 
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i rad os ay . koe 2 FI 
PERIODICAL: «Izvestiya Akademii nauk SSSR. Seriya fizicheskaya 5 


now 4, 1961, 471-472 


TEXT: The present paper has peen read é 1966 The anthers vead th Po 
(Crystal Phoszhors), Kiye". Jane 20-25, 196 ein aCe 
oe ie emission if parallel tc ne tharms) ian te a _ 
. j ge of 7 VASN 
oeiaaes Lleveis of orystal phogphers. They mage, ase of eae ise ore 
eae permitting the drawing of scarves of eee cet ee hs 
é temperatures Deh Pac > an 3 8 
electroni® emission at Pp : i eee 
experimenta, the vacuum was kept within the range of 5 Lia ae ae 
ie. The phosphor was #xcitea by cathode rays (6 aie cee Fae ee 
eon the two ourvesa were taken gimultanecusly. The ) 
i : . 7 
measured by an electron mu. itiplier tube kenged 3 
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Study of thee 

a broad-band amplifier and conveyed tO 
a pulse jntegrator. Tt was possible by this aystem 'o study the localized 
leveis of erystal phosphors cf tne bagis of azine sulfides, cabctiaa sulfide, 
strontium suifide. and some cuner alkali nalids phosphors Fig. } presents, 
as a graphic example, the reerm4: daexcd Ahi on L and the @iertres emission 
B of a CaS phosphor, activatad #ith biemuth The curves acacernead ware 
drawn after axaitation with cathede rays at occ. All ous chosphors ack 
the low-temperasure maximum ¢f electron emisslor, that 1s feund if thermal 
de-excitation- Thig can be axplaiced either by the hele-type nature of 
these levels, cr by the fact that ab very low temperatures no energy is 
consumed for the elastran essape from the orystal. A 45-minute anneuliag 
at 1150°C in the air (Pig. 2) 2an8e68 ail matima to shift by about 60°C 
toward higher temperatures. Lt is inferred from the cieee netynberhaocd of 
the upper maximum of L and in therm Lumines. én: &. elactrona 
esoape from the game levels 45 
between the two maxima iS exp 
prcosesses. Trere are 2 figures. 


multiplier signal was amolified ty 


that of E tat 
LY excemiscion 
nined ty the particular aha 
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; Legend to Fig. 1:3 ‘and E of a Legend to Fig. 2 
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CaS-Bi (1072 ut%) phosphor curves of th 
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: (heating 0.1 deg/sec) ae 


Card 3/3. 


APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000929710C 


"APPROVED FOR RE 
= F LEASE 

armaarera naman seers : Mond 12 

a July 31, 2000 CIA-R 

5 —eeeeeee i D 86-0051 

: P 3R0009297 

: 10 


en 
fal Rae 


22165 


g/o4e/'s1/o25/004/or4/o4® 


3104/3201 


94,4509 | 
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depths during the damping process. It has been finally possible to show 
the participation of a part of levels of a wide depth range in each 


damping stage. There are 2 figures and 3 references: 2 Soviet-bloc and 
1 non-Soviet-bloc, 2 


. ASSOCIATION: - Moskovakiy aviatsionnyy institut im. Sergo Ordzhonikidze 
(Moscow Aviation Institute imeni Sergo Ordzhonikidze) 
Fizicheskiy fakul'tet Moskovskogo gos. universiteta im. 


M. V. Lomonosova (Division of Physics of Moscow State 
University imeni M. V. Temohioeey). 
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AUTHOR: Levshin, V~ Le 
Levenens os 2° 
TITLE: Close of conference 


PERIODICAL: Izvestiya Akademii nauk SSSR. Seriya fizicheskaya, 
Ve 25; noe 4; 1961, 562-564 


PEXT; The present paper was read at the close of the 9th Conference on 
Luminescence (crystal Phosphors). The conference was attended by 

325 delegates from a large number of soientific and industrial organiza- 
tions. The lecturer emphasized the fact that in many lectures held on 
this conference much more attention than ever before was paid to the 
nature of the processes concerned. The application of new and more 
accomplished methods of investigation has already brought good success. 
The studies on structureless spectra with broad emission bands as well 
as of strongly scattering powders ghich were an obstacle to an exact 
examination of absorption, have been gradually replaced by studies: with 
single orystals and sublimed foils. A detailed study of the action of 
impurity centers in organic crystals, which is closely related to the 
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experimental studies will join in a closer cooperation in the near 

future. The lecturer pointed out studies made on individual classes of 

erystal phosphors and emphasized the great achievements in the field of 

alkali halide phosphors. Less interest was paid to phosphors of the 

gine sulfide type» although this class of luminophores had been the first 

to be studied in the USSR, and, moreover, it is very important in 

practice. Even less attention was paid to other luminophores. In the 

field of chemical investigations, stress was laid on the transition from 
tically 
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idual crystal structure 
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Close of conference 
haracter of research work in the field 
ss which before was on purely 
imental investigations, with particular emphasis upon 
scent luminophores and upon the study 

has now shifted to the 
and to the kinetics of 

The lack of lectures on 
rable shortcoming. 
a at all. 
ad (Moscow 


has shown that the c¢ 


The conference 
e has changed much. The stre 


of luminescence 
technical and exper 
n of sufficiently lLumine 
ties of Luminescence; 
f this phenomenon 
ring luminescence. 
f crystal phosphors was called a deplo 
yea fields 0 been mentione 


Some appro 
D. P. froshenskiy from the Moskovs 
I. Dolgopolo 


Electric Bulb Factory) and V- 

svetotekhnicheskly institut (All-Union Institute of Ligh 

‘advanced. considerably aifferent oO 
taken to improve th 

luminescence for {llumination. The lectur 
tion of the work of industrial and scientific authorities and proposed 
to lay more stress upon the pr f luminophores. Finally, he 
gaid that the conference had given & clear impression of the present 

state of the work in the field of crystal phosphor Luminescence. He 
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; B125/B102 

Levahin, V.bL- 

Development of S. I. Vavilov's ideas in the field of 
luminescence 


Uspekhi fizicheskikh nauk, Vv- 15, nO. 2, 1961, 241-250 

further development of the theory of photo- 
the death of 5, I. Vavilov and of the special fields of 
s, I. Vavilov studied the nature of the photo- 

¢ solutions in the following three ways: 4) determination of 
gion coefficient in luminescence processes and of the 

the conversion efficiency of excitation energy} 2) sludy 
investigating durability and Laws 


3) gtudy of the character of 


papers of 


of luminescence: 
1) Pp. Pe Lazarev 


(Vavilov’s teacher), 
uok. flentsev, 


o-work 
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and M. V. Fok; B. Ya- Sveshnikov and Vavilov 
Soviet papers during the last few years have 
the association theory of concentration 
Vv. Ve Shimanovakiy, M. D. Galanin, Vavi 
N. A Tolstoy, B. I. Stepanov, p. P. Feofilov, Ae 

G. P. Gurinovich. S- 1. Vavilov was particularly 
of elementary emitters} 3) Ss. T. Vavilov, A. Ne 
Ss. I. Vavilov's theory, 
explains the change of 
duration of luminescence and its depolarization. 

petween excited and non-excited molecules is also 
theory» M. D. Galanin developed 
that the degree of polarization 

electric vector of the exciting lign: 
crystal lattice. 
A. F. Prokhot'ko and his collabora 
as well as Ya- N. Frenkel’, Ye: F,. Gross, 
et al. have published theoretical pavers 
investigation of crystal phosphors of certain gen 
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Union was started 12 yea estigation of molecular 
luminescence, it is now the most important field of luminescence research. 
In addition to photoluminescence, cathode luminescence and electro- 
luminescence are & ad in many Soviet laboratories. Papers on 
this subject were published vy V. V- soe oy -Romanovakiy, A-M. Bonch-Bruyevich, 
M. V. Fok, A. N. Georgobiani, V- Ye. Ogranovskiy, y. N. Favorin, 
Z. Le Morgenshtern, and I. M. Rozman. In his research work S- I. Vavilov 
always tried to solve technical and economic problems. of particular 
interest are his studies of luminescence analysis, which were continued by 
A. V. Karyakin, Vv. Ke. Matveyev, Ye. M. Brumberg; and M. N. Meysel'. 
practical investigations were carried out by M- A. Konstantinova at the 
Fizicheskiy institut AN SSSR (Physics Institute AS USSR), and at GOI. 

pes of FIAN, 


S$. I. Vavilov also headed the departments for luminescence tu 
+ comprise all the research work on 


GOI, and VEI. This review does no 

luminescence done in the USSR. The great. contribution made by the school 
of Academician A. N. Terenin and his pupil B. 5. Neporent is pointed out. 
New large centers were established at Tartu (headed by F. D. Klement) where 
crystal phosphors are studied, at the Ukrainskaya Akademiya nauk (Ukrainian 
Academy of Sciences), Kiyev, at Kiyev University (headed by A. F. Pikhot'ko 


rs later than the inv 
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and Vavilov's pupil A. L. Shishlovskiy), and at the Belorusskaya AN 
(Belorusskaya AS) (headed by B. M. Stepanov and Vavilov's pupil 

A. N. Sevchenko). E. V. Shpol'skiy, Ye. F. Gross as well as research 
centers at Syktyvkar, Osh (Kirgiziya), Chita, and many cities in Siberiaand 
[Soviet] Central Asia are also concerned with luminescence research. There are 
4 figures. 
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‘AUTHORS : - pevshin, V-Le» and Pipinis, P.Ae 
PITLEs “Development of the exoelectronic emission method for 


the jnvestigation of trapping levels in crystallo~ 
da its application to the study of the 


éls of Cas and Srs phosphors 
1962, 259-264 


phosphors an 
trapping lev 


~ PERIODICAL: Optika i spektroskopiya, vel2, noe2s 
TEXT: The authors employed simultaneously the method of 
exoelectronic emission and therm ission of phosphorescence to 
. study the levels of Localisation of crystalso~phos phoreé in high 
vacuum. This arrangement made it possible i 
between the trapping levels of electrons and holes. 

is shown in Fig.1. The samples were paked for one hour at 250 oC, me 
at 5 x 1072 mm Hg» and cooled to the required temperature. oe 
OL ma/cm@ electrons from the gun, or 

by UV. The emission curves of both types were taken 

simultaneously. over & temperature range from -156 to 4250 OC- 

Both phosphors were prepared from pure carbonates adding fluxes 
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Caption to Fig.l, High vacuum installation and blocic diagram 
ee ee Rad . . 


A - 012 diffusion pump; 1), Alg ~ liquid nitrogen traps; 
~AUM - ionisation Sauge; ty. Sround joint; 

‘O - sample; 3 - earthing of holder; 
H ~ electric furnace leads; Xe - 
Ot x electron gun; 


Kr Sample holder; 

T - thermocouple leads; 
quartz window; va 

bie ae Photomultiplier; 

A- Photomultiplier anode; BC - HT Stabiliseg D 

A - potential divider; R - rheostat; 

Cc - decoupling Condenser; ly 


30 « CRT; JY ~ Scaler; | 


C supply; 


~ wideband amplifier: 
- impulse integrator, 
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vVeLe, and Ryzhikov, B.D. 


AUTHORS : Levshin, 
in luminescence intensity 


‘The causes of the fall 


TITLE: 
during mechanical comminution of zinc sulphide 
phosphors. It. 
PERIODICAL: Optika i spektroskopiyas v.12, no.3, 1962, 400-406 
TEXT: _ Phis work is the continuation of a previous work of 5 
nt authors (Ref.1:0pt. i spektr. v.10, 1961, 505). 4 


tivated with one of the following: 

to obtain consistent and 

mation the phos piiors were 

by means of sedimentation, 


a nunber of times, a 
of the 


the prese 
It studies Zn5 phosphors ac 
Cu; Sm; Pb; Mn. in order 
homogeneous types 0° i 
comminuted and divided into fractions 
and this whole operation was 
procedure which allowed comparison of 
grains of the same average size but de 
sedimentation. The experimentation included 
f various fractions excited by 
the 436, 405, 366 and 312 m lines of Hg. The average linear 
size of the grains ranged from 2to 25 »- In addition the 
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AUTHORS 3 Levsah in , Ve Ls and Krotova ry Le V- 
TITLE: Associated nature of the concentration quenching of 


the luminescence of Na-fluoresceine in aqueous and 
giycerine solutions . 


_PERIODICAL! Optika i spektroskopiya, v.13, no.6, 1962, soy-818 


TEXT 3 The spectra, quenching and, other characteristics of 

aqueous and glycerine solutions of Na-filuoresceine are 

investigated. Concentration quenching is shown to be connected 

with the formation of non-luminescent associations in the i 
solution. Thermal dissociation is s0 small that a noticeable a 
degree of association arises only at large concentrations. ; 
This explains the slow change of absorption spectra with 4 
inereasing concentration. The small vaiue of non-active 

absorption has a comparatively weak effect on the development of 
-concentration quenching. Most of the quenching occurs as a 

result of the migration of excitation energy in non-luminescent 
associations. The nature of the solvent and the concentration 
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of monémer molecules has no significant effect on the development 


of concentration quenching. - 
‘There are 7 figures and 5 tables. / 
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noe 15 1962, 43 - 51 


pEXT: The present article i8 @ survey on research work in the field of cor 
centration quenching of luminescence in solutions carried out at the Physics 
Institute of the AS USSR by Ye- CG, Baranovas Le Ve Krotova, and 


Vv. Le Levshin (Izv. AN SSSR. Gore fizv, 20s 2972 424 (1956)3 22s 4032 


physe, 55» 869 (1958) i Sbe Termodinamika 4 etroyeniye rastvorov, 255. Izde J 
AN SSSR, 4959) 8s well as at Moscow University by L. Ve Levshin and 
collaborators (Sb. Doklady Mezhvuzkovskoy nauchnoy konferentsii po 
apektroskopit i gpektrai'nomu analizu (Reports of the scientific conference 

of schools of higher education on spectroscopy and spectral analysis)» 110, 
Tomsk, 19603 Optika i spektroskopiy®s 10, 627» 159 (1961)5 Als 278 (1961)3 


cara 1/2 


"APPROVED FOR 
" RELEASE: 
e ae ASE: Monday, July 31,2000 — CIA-RDP86-00 
agora , : -00513R000929710 


Sis AeseTe 


3/048 g2/026/004/002/014 
B104/B102 ' 


4 AUTHOR: ‘ Levahin, Vv. be 
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phosphors 
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4 the 


pExT: This review article deals with investigati 
institutions mentioned under association” jn the ~ 62. 
Subjects: 1) formation and filling of © pa; (2) trans- 

and (3) enerey transfer in 


fer and second Localization of electrons} 

crystal phosphors and interaction of activators: Ina discussion, i 

B. M. Orlov reported on experiments whic at electrons appeared i Va 

| in the conduction band jmmediately afte an infrared — 
quantum on trap levels. h emission, ° 


while the major part js trapPp 
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TITLE: Heat-induced electron emission of crystal phosphors based on 
zine sulfide oy 


ve 5, NO 2, 1963, 691 - 693 | 


TEXT: The effect that crystal phosphors pre-excited by UV light or eleo- oe 
tron irradiation emit electrons when uniformly heated is not yet completely: °~ . 
explained. Therefore he dependence of the elec- | A: 

degree of impurity and on the gas 


tron emission of ZnS crystals on their 
medium surrounding them. The. experiments should show if the electron 
emission was caused by trapping centers_(A. Bohan, Czechosl. J. Phys. 6, 


628, 19563 G. Gourgé, W. Hanle, Acta Phys. Austr. 10, 339, 1957) or by.ad- 0 7” 
sorbed gas (W. Behmenburé, Zs. Phys. 164, 222, 1961; H. Hieslmair, 4. Bon ten ac aes 
Muller, ZS.- Phys. 152, 642, 1958). The measurements were made with pure re 
Cu- and Pb-doped ZnS excited by glow discharge (in Ar, He or air, 20 C) or re ae 
cathode rays (3 kev in vacuo). . An argon-ethanol GM counter or an electron - 
multiplier served for electron recording. Results: ZnS with and without — 
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activator shows electron emission peaks at 110, 148 and 210°C. ZnS acti- 
vated with Pb or Cu shows additional peaks at -18, +16, 65 and g0°C. ‘The 
peak at +16°C is observed only with Pb activation and with cathode-ray ex- 
citation it is the main peak. The peak intensity is very sensitive to the 
kind of excitation. According to the results, at least a few peaks depend 
on dislocation levels formed by activator’ impurities. Adsorption seems 
to have no effect. There are 2 figures and 1 table. ; 


ASSOCIATION: .Moskovakiy gosudarstvennyy pniversitet im. M. Vv. Lomonosova — 
. (Moscow State University imeni M. V. Lomonosov : 


| SUBMITTED: _ June 25, 1962 


APPROVED : 
FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000929710C 


"APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000929710 


Sifeege pte Bee os 


LEVS MAME Kh, I. 

re Bis tra of P-methyl naphtha- 
horescence spectra Of 

Flucrescence oe ieoparaffin solvents a Ge de Mosk. 

ene 

un, Ser. 3% Fise, astron. 18 no.230-36 P a 


4 
1, Kafedra optild Moskovskogo gosudarstvennhogo universiteta 


Azerbaydshanskoy SSR. 
Institut fiziki Teak ee en tia) 


APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000929710C 


"APPROVED FOR RELEASE 


3S Ray Bai ee easy 
es 


: Monday, July 31, 2000 


rs 


. ,CCESSICK NRs -4P3001772 | 5/0186/63/000/003/0042/0054 
auruors Levshin, V. b.3 Orlev. B. M. 
cern ‘ 


SLTLSs study of optical flashes and optical quenching in crystalline phosphores 


“SOURCE: Moscow. Universitet. Vestnik. Seriya 3- Fizika, astronomiya, NO- 3, 1963, 
|, «LeH 5h 


* 9GPIC TaGS: optical flash, optical quenching, erystalline phosphore , phosphoresc~ 
ence, secondary phosphorescence , thermal acbivation energy» gine sulfide phosphors, 
- stimulated emission, jnduced emission 


ABSTRACT: theoretical and experimental study of the development and decay of 
optical flashes in phosphorescent crystals has been conducted. A previously excited 
— (oy the 365-mu mercury jine) and quenched zns°Cu' Pb phosphoro was jrradiated by 
-“ghort pulses of infrared, and the resulting emission was datocted by & photomulti~ - 
- plier and registered by an oscillegraph. The brightness of the resulting flash 
{increased rapidly to a maximum and then underwent a slow quenching process {induced 
by secondary phosphorescence. ZnS, z2nS*Cu, gns*Cu'ni, and znS°Cu°Co phosphores 
yielded analogous results. The thermal activation energies of the flash and the 
quenching were studied with the sam les excited by the 365-muline and heated at a 
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| PITLE: study of cathode luminescence of zinc sulfide and other pate 
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“| ABSTRACT: ‘ghis is a review article devoted to theoretical and exe 
perimental analysis of excitation energy losses in cathode lumines-. — 
., cence, the approximate maximum cathode” luminescence yield, exchange) 
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of energy between an electron beam and a layer of luminor through ~..-: 
which it passes, and also the evolution of individual glow process~ sf 
es as functions of the excitation density and the temperature. Par- 
“c ¢ieular attention is paid to an investigation of the persistence ee 
'» .: properties of ZnS phosphors and their connection with the location : 
“and filling of the electron and hole localization levels. A detailed . 
‘: analysis is made of the energy losses resulting from thermalization ‘ :: 
i, of the electrons and holds, and it is shown that jn cathode lumines- B.. 
“*". gence these unavoidable losses are very large and decrease the glow i: 
; 4, e€£LeLency by approximately 2.5 times. Allowing for other losses, . 
- the over-all glow efficiency in cathode luminescence cannot exceed - 
-_ 0.27--0.30. The study of the passage of an electron beam through re 
“. sublimated layers of zinc-sulfide luminors has established the volt= ‘| 
’ age dependence of the electron penetration depth and the energy ras 
“losses at different depths of electron penetrations. _ The dependence: «: 
of the spectral composition, brightness, and energy glow yield of. 
various zinc-sulfide and phosphate luminors on the current density, 
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A glow efficiency of 


z a 
- .. voltage, and temperature were investigated. i 
0.256 was calculated for one type ZnS-Ag luminor. The attenuation =. 
of glow of different types of cathode luminors to 0.1, 0.01, and 
. 0.001 of the initial brightness was investigated and the presence ale 
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ot 
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of two superimposed de-excitation processes of different durations 
jon in the duration of 


"ts established. The causes of the reduct 
ity are considered. The 


.. afterglow with increasing excitation dens 
arrangement and development of localization level of the investi~ 
i gated luminors was studied by the thermal de-excitation method and = 
‘a connection was established between the attenuation and liberation "' 
o£ the levels at definite depths. “The authors are grateful to oe 
senior designer A. G- Ovchinnikov, radio technicians V.- P.- Ly*sov 
-\ and Yu. A. Platukhin, senior laboratory assistants Z. M. Bruk, 
‘ s, B. Kondrashkin, N. V- Mitrofanova, L. N. Petrakov. and A. D. 
» Sy*chkov and laboratory assistant V. P. Prokhorova who helped with 
' the present work." Orig. art. has: 66 figures, 28 formulas, and 
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-1 ABSTRACT: The spectra of sm3*+ in ZnS-Sm-phosphor without melt and with % MgCl, © — 


4 


.jmelt were analyzed to study the inter¥ation between activator ions and the i st 
ilattice and obtain information ghout radiation composition, The Sm concentration | 
_. lwas varied between 10” _pnd 107° gm/gm, and in addition a variable concentration. § | 
** jof silver was added (107° to 1073 pm/gm). Three types of luminescence centers ae as 
“ ware obtained, lying in the red, orange, and yellow-green parts of the spectras =: 
_’ \®hese were enhanced by changing the phosphor composition. A temperature test ; | 

i from 20-1206 indicated that several radiation bands were formed as a result of © | ° , 
“telectronic and vibrational frequency combinations. Orig. art. hast 7 figures and -——,. 
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‘ PTELE:  Fluorese and phosphorescence spectra of alpha-. and beta~ . ; 
neti Lmphtalened\n normal isoparaffinic solvents at 77°K [Reports: Eleventh 


onference on Luminéscence held in Minsk 10-15 Sept. 1962] 


“SOURCE: Izvestiya AN SSR, Seriya fizicheskaya, ¥e27 no. 5, 1963, 606-608 
TOPIC TAGS: ; “fluorescence ’ phosphorscence , wethylnaphthalenes 


ABSTRACT: ‘he present work, a continuation of a series of investigations of the 
fluorescence and phosphorescence spectra of individual aromatic and other 
hydrocarbons and narrow petroleum fractions in frozen isoparaffinic solutions, 
was concerned with alpha- and beta-methylnaphthalenes, The compounds were 
obtained from the Institute of Petrochemical Synthesis of the SSR Academy of 
Sciences, The solvents were n-hexane and 2,2,4-isooctane, The measurement 
procedure and the fluorescence spectrum of the peta compound have been described 
in Vestnik Mosk, un-ta. No. 2, 30; 1960, In the present report the alpha- 
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ene flucrescence spectrum is described and compared to the 
e spectra are characterized and 


methylnap. 
beta-compound spectrum and both phosphorescenc : 
2. analyzed. It was found that the fluorescence and phosphorescence spectra of the 
methylnaphthelenes in the game solvent.differ, Thus @ solvent suitable for 
pringing out fluorescence line spectra, may be unsuitable for development of 
- phosphorescence fine structure. Comparison of the alpha and beta spectra shows me 
that shift of the substituent in the naphthalene chain from the alpha to the == “ss 
peta position radically alters the line struc 
put has little effect on the phosphorescence. Isoparaffins 
for bringing out fluorescence lines, which are often useful and significant for 
leuns and hydrocarbon mixtures. "The authors express their 


. . gratitude to Yee Ss Pokrovskaye for making available the pure compounds for 
investigation." Orig. art. has: 1 equation, 2 figures, and 1 table. 
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ABSTRACT: are earth metals are currently being used as activators of phosphors 
with different bases. The ions of rare earth metals are also being introduced into 
crystals and glass.to create luminescence centers. The rare earth metals double 


the number of activators ensuring lemifeguetae ot the visioie, infrared ard ultra- 
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also possible to vary 


tion. The combined action of two activators varies the « 
revels lacking in a phosphor with only one activator. It 
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~~ duration of luminescence. A very important process | re crysta: tattice is 


. ates sitet : ways tro 


ranger Of activat on wre ay © ear gree ghee Sb 


rehe we ae, Bt 


Loiur of crystal luminescence. i71a tistyoe be ae 
sims, obtaining luminescence of different colors from the same phosphor depending 

on activation conditions. The rare eartn metals, finally, may be used to activate 
single crystals of fluorite and calcium tungstate, as well as glass, in order to 
optain the working substance for quantum light generators producing “arrow mono~ 
chromatic beams. These generators are based on tne use of forced radiation for 
iigh-energy level observation. The concentration of activators introduced is 0.9’ 
6.001% of the weight of tre mein substance. The required quantity of rare earth 
setals is therefore very low, hut as the requirement grows the demand will increase. 
(a some cases, l-2% of tne activators ig required. [In such cases, the demans ‘or 
-ne rare earth elements will increase racidiy. The elements snou:d de puritied to 
ar admixture content of no more than 0.01-0.001%. Orig. art. nas: §$ figures and 

2 tables. 
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TOPIC TAGS: luminor, luminescence yield, luminescence center, emission spectrum, 
absorption spectrum, laminated luminor 

ABSTRACT: The absorption and eraission spectra and the relative luminescence yield of 
"41 .Bbf, dowdered and subliraated phosphors was investigated as part of an exhaustive 


> NY 


ohe growth of the armplest laminated phosphors | Since areiminary invesugauons 
- on ehawr thad the anectral properties of the phospaurs depend soirewhat on the method 
seoaration, the spectral properties were svempared for samples prepared oy two meth- 


ode: 1. Simultaneous roasting of a mixture of both components at g0u--350 foilowed by 
eantd cooling 2. Slow evaporation of alcohol solutions of the components with continuous 
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